Genus Dracocephalum having more than 30 species, is an important member of the Lamiaceae family. 2) while Chemical investigation on these species resulted in the isolation of flavanoids, 3, 4) terpenoids, [5] [6] [7] cinnamic acid derivatives 8) and volatile oils. 9, 10) In our further phytochemical investigation on Dracocephalum peregrinum, we isolated three new flavonoid glucosides, Peregrinumin A (1), Peregrinumin B (2) and Peregrinumin C (3), and a new cyanogenic glucoside, Peregrinumcin A (4).
Results and Discussion
Peregrinumin A (1) was isolated as yellow amorphous powder, and its molecular formula was assigned to be C 32 H 36 NaO 16 11) and should, therefore, be assigned to H-3, H-6, H-8, H-2Ј, H-6Ј, H-3Ј, H-5Ј, 4Ј-OMe, and 5-OH. In the C-NMR spectrum of 1, characteristic glycosylation shift (ϩ11.2, ϩ0.7 ppm) were observed for C-8 and C-6, suggesting that the glucose moiety was linked to C-7, 11) and characteristic rhamnosylation shift (ϩ3.4, Ϫ3.8 ppm) were observed for C-6Љ and C-5Љ, suggesting that the rhamnose moiety was a-L-rhamnosyl-(1→6)-b-D-glucoside linkage. 12) In the heteronuclear multiple bonding correlation (HMBC) spectrum (see Fig. 3 Table 1 and discussion below). Although the difference in structure between 1 and 2 requires only aectylation position of sugar moiety, this change causes significant differences in spectral of C-2ٞ, C-3ٞ and C-4ٞ (see Table 1 ). And in the HMBC spectrum of 2 (see Fig. 3 ), the long-range correlation from H-2ٞ (d: 4.94) and H-4ٞ (d: 4.64) of rhamnose to two carbonyl carbons (d: 169.8, 169.7) of acetyls could be explained with the acetylation of 2ٞ,4ٞ-position (see Fig. 1 ). Therefore, 2 was identified as acacetin-
Peregrinumin C (3), yellow amorphous powder, was assigned to be C 32 H 36 NaO 16 (HR-ESI-MS, m/z 699.18904).
Analysis of NMR spectrum of 3, 2 and 1 (see Table 1 ) revealed that the structures of these three compounds had the same skeleton except for acetylation position of rhamnose. The HMBC correlations of 3 between H-3ٞ (d: 4.91), H-4ٞ (d: 4.87) of rhamnose and carbonyl carbons (d: 169.6, 169.6) of acetyls (see Fig. 3 ) suggested that the acetylation positions were C-3ٞ and C-4ٞ. Based on the above evidences, the structure of 3 was elucidated as acacetin- tion shift was observed for C-2, suggesting that the glucose moiety was fused at C-2 and a acetylation shift (ϩ0.7, Ϫ4.5 ppm) were observed for C-6Ј and C-5Ј, suggesting that the 6Ј-acetylation of glucosyl, which was confirmed by HMBC spectrum correlations from H-6Ј (d: 4.26, 4.16) of glucose to the carbonyl carbons (d: 170.4) of ethanoyl (see Table 2 ). The identification of b-D-glucose as the sugar moiety in 4 can be deduced from the following H, H-coupling pattern (see Table 2 for exact J and multiplicity values): H1ϭd (7.8 Hz), H-2ϭdd (7.8, 8.4 Hz), H-3ϭt (9.0 Hz), H-4ϭt (13.2 Hz), H-5ϭddd (1.8, 6.6, 13.8 Hz), H-6aϭdd (1.8, 12.0 Hz), H-6bϭdd (6.6, 12.0 Hz). 13) We make the new cyanogenic glycosides hydrolysised by NaOH (0.1 M) to give the known compoud 4a (see structure in Fig. 2 OH), therefore, the structure of 4 determined to be (2R)-b-D-(6-O-acetyl)-glucosyl-2-phenylacetonitrile, and named as Peregrinumcin A.
Compounds 1-4 were tested for effects of NO and nuclear factor (NF)-kB activity on RAW 264.7 and pNF-kBluc-293 cells. Among the compounds tested, 1-4 were shown good inhibitory activities on nitric oxide (NO) production induced by LPS at dose of 100 mg/ml, and 50 mg/ml (Table 3) . But only 2 and 3 were shown weak effects on NFkB activity at dose of 100 mg/ml (Table 4) . Extraction and Isolation The air-dried and powdered whole plants of Dracocephalum peregrinum (10 kg) were refluxed with ethanol (75% v/v) three times, 2 h for each. After removal of the solvent under reduced pressure, the residue was partitioned sequentially with petroleum ether, chloroform, ethyl acetate, n-butanol to give four portions. The ethyl acetate portion (98 g) was subjected to silica gel column chromatography (200-300 mesh, 1.0 kg), eluting with the gradient CHCl 3 : CH 3 OH (30 : 1-15 : 1-10 : 1-5 : 1-2 : 1-1 : 1), and gave six fractions: I (10 g), II (11 g), III (12 g), IV (15 g), V (13 g), VI (11 g).
Fraction III (12 g) was subject to silica gel column chromatography (200-300 mesh, 100 g), eluting with the gradient CHCl 3 : CH 3 OH (30 : 1-15 : 1-10 : 1-5 : 1-2 : 1-1 : 1), to afford six subfractions (Ea1-Ea6), Ea4 was purified over silica gel column chromatography, eluting with CHCl 3 : CH 3 OH (20 : 1-10 : 1-5 : 1), to yield compound: 1 (12 mg). Fraction IV (15 g) was purified over silica gel column chromatography, eluting with CHCl 3 : CH 3 OH (15 : 1-8 : 1-4 : 1) to afford three subfractions (Eb1-Eb3), Eb2 subfraction purified over Sephadex LH-20 for two times, to yield compounds: 2 (15 mg) and 3 (13 mg). Fraction V (13 g) was purified over silica gel column chromatography, eluting with CHCl 3 : CH 3 OH (8 : 1-4 : 1-2 : 1-1 : 1) to afford four subfractions (Ec1-Ec4), and Ec3 was purified over Sephadex LH-20 several times, to yield compound: 4 (20 mg).
Peregrinumin ) , and maintained in media recommended by the suppliers supplemented with 10% fetal bovine serum (FBS) (Gibco, Paisley, U.K.), and streptomycin (100 mg/ml) in a humidified 5% CO 2 atmosphere at 37°C.
Measurement of NO in LPS Activated Macrophages RAW 264.7 macrophages were seeded onto 24-well cell culture plates (10 5 cells/well). The cells were co-incubated with drugs and LPS (1 mg/ml) for 24 h. The amount of NO was assessed by determining the nitrite concentration in the culture supernatants with Griess reagent in RAW 264.7. Aliquots of supernatants (100 ml) were incubated, in sequence, with 50 ml 1% sulphanilamide and 50 ml 0.1% naphthylethylenediamine in 2.5% phosphoric acid solution. The absorbances at 570 nm were read using a microtiter plate reader.
NF-k kB Activation Assay NF-kB activation was assayed using stable pNF-kB-luc-293 cells (Baran et al., 2007) . The cells seeded in 96-well plate at 1.0ϫ10 5 cells/well were pre-treated with test drugs for 15 min, and then incubated with 10 mg/ml recombinant human tumor necrosis factor (TNF-a) for 6 h. The cells were lysed, and luciferase activity was measured with a luciferase assay system (Promega, WI, U.S.A.).
